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Xiiliopigftwiftfj; y*ffiv*A iaiifc®A l fe*tr»ft 

[0 0 6 7] 
[0 0 6 8] 

«oT, *^*^©fiT&arA$fc«)K:, B8 (a) tc^jr^jc, ^II 

b & » i © p mmtm^mftm 2 8 ose d B ^<i:tioo ajk± 1 * 

Sdfc-e&y, ff*l<iii2 0Ajg(±i:t53i:Tffty, 3Efc#£L<tei4 



2 8 
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fiEttdgAU OOAi'Ji^i:, amtPifr#ft»K:<£T^6Mfa#^*iSfe«> 

<&S«ffl#«e>*l&«>*. HtC, -e©BEIIt* t 2 0 0 AO: >J*£<&££, L£ 
v^«as*£l©W&^3B;±#«lta«««^n, 4 0 OA£U*£v^L£vvfil«^ 
.«&S.©^i»ft±ir-^3er.SfS'|qIK:&Sfe«), ±ffiffi«©±KfcUTtt, 4 0 OA 
'JE*T, flr*L<tt20 0Ap;Ti:t5riiTf*S. ititt, 3d l <Z) p M^-M^ 

[0 0 6 9] 

• *»-&tc as (a) tcgtioictt) vmmmnmmm 2 cic«i"t«i ©p. 

MS-fttf&^aMMf 2 8#8W£*l£fc£fc, IH8 (b) IC^t^lCitpSM 
■fcgtf&S. fitpSIl 3W©I^SiS2 c i:il©.pigW#M2 8 H- 

-r^, pH»^&aA'stifc^^ur<z»5&if^#^*4 

JMK&fiVs^Jgi a, 1 b AODip^ y rOftA^ff ±M 
Lfc* 5 2 c J:y*»pS«fl9tC&«-t<5#FJf 4 U Ttfitifi 

3<Z)fc#>, H8 (b) {C^-f 4 1 0plIW# 

ftjs t © h it. ±m l i: e> ^sEiifc «k -g. mt&nmt # & < „ Suta#^js t © 

8gg6d B &, ** J pMS«©ISSM»«fc»;%Pl!»«IK:teiB , r*l&IH#^®i etc 
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(b) «tyt,B8 (c) <DMtft£-?Z>z.£T*&Z\ 
[0 0 7 0] 

»mb l ,- iiopiiii) aft*^*flc©*^tt &ftfet - s 

£ © r ^ -e =fo ism a *i £ „■ 

[0 0 7 1] 

xio 16 /c.?«±K- m ,^ t ^il<ttlxio 18 /A±F^t 
**i:Tf*"y,'tfrK*«»«»<z>*^K:*oTtt, i x-i o 18 /c» 3 jb<±, 
L<ltl x l oiV^K-m^T^fi. pffl^«**©±Kttfl*K: 
K£S*i*v*#, lxio 21 /c^Ttt5^T^§ 0 .fiu pS^iit 

^^fi«E««^*<^*«ftijc*y," «*^uvf*5±#ts 
^ -5 £ *isis-o P m^fnmmm t -r s 3 1 v & z . 

[0 0 7 2] 

^±(c^x.r, !f^-?tcfc^r; H©pH«^j|(c^ 



3 0 
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#2 0 0 0 — 3 5 5 0 7 8 



©J&«fC23^T In©^j»«:ifS:|»^S3y&»;, plM©M?SI5: 7 0 0~ 

So 

[0 0 7 3] 

{CAtiT, f 1 © pMSfb^^ji©^^{C^a^T^M^S: 
[0 0 7 4] 

IT-ttS i O 2&ft-<DttW. 0± L<l±T i, V, Zr, Nb, 

Hf, t a j: »;.ft*^e>jif?s*ife^&< ^t-aoTc^&^tfK-ffcft* si 

N, BN, SiC, A l'N©W©'J>4 < t ti-i?^)St« i fc^S* 1/ <, -£ 
©ff>T ; tjZr, Hf ©Km BN, S i C £M 3 <h £ Lv*. J5JC 
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jdftfic^vNTttnS!, <b&fcm¥m#. nffimmsn^&izteA 1 g a n&£© 

£^«J4^#:£ LTS£, I n x A l^yGaj.^N .(OgxS.l, O^y^l 
, x + y=l) ^*3ti*S.fl:«>4 s ##S:»*L-<Mv^Siai*fT?§« 0 . 
[-0 0 7 5] 

V V*jmHLT\t. 1 yti m£*± 3 u mRT, L < l£ 1 . 5 # mJgiLk 
[0 0 7 6] 

3t©iSttM&, A 1 *&p&fcto¥mfa1tm-**±M9 i 7*J KJg£, A 1 S:-£tf 
Sffc & £ 'f S TSP * 9 y KM £ 1/ - if sR^JSJg £ M f £ mcM ¥ 

mikm^Tu mm±m? ^ v km" ? tsp * ^ km© a i ^mm&it x o < 

x^O. 0 5T?&Sii:S:#«i:t5. 9 y KM© A- l'MJtfc.O-. 

0 5 JKT^L/T, 9 y KM, 9 y KM7?»*4x*3fc#»»©Wii«> 

£fc»J, 5~ 1 0 OmW©mi7T-5*^5§ig«r|gT', ftf^ X^->^fA©ll'J 

. w&ytmicMLfrm?ft&®is--y ! m?'tfnt>tiz>o ^©u#, #£u<&, bi 
3, 4, 6, 7jc^j:^jc, -i&sa±as, TgP* 9 v fm tm&m t&m^ft-x 

4 FMZ%ir&Z.tXu V^y KM JC S &/h 3 < UTftM? £j£tf 

£3„ 
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[0 0 7 7] 

£ Wt tt S i T% # 7? Jf "T5 0) 5i§ ft tf> W SrflSfe S flt 3t # A3 V % P, ti T £ 0 
[0078] 

3©B#, #J*M<DtXmifi4 o AJSJLLT?, #^Si:KtM l M®JKJP©JtR t (R t = 

FM<v>mm*4 o a jsu: £T\ mi 2 ic^j^ic, 3R^-*#tc«*ifc- 

it^iifcy, iufBHSHMfeSr £T% RIN (ffiSfifcW.&aD ft*' 
^|Bj{Cfe^^e>T'$>^o XtC#$L<W:, #FJStf>$lff£ 5-0 A&±£.-tZ>Z.£ 

X\ &b&&m*mtit<Djtn±;ifi-5im£.tii&. R t #iJSU:©*-£icau R 

fc#5> ^7 £ Y^^^^7 : A^Cp/SM^BriB-e».«. JgU:JCt3V*T, 111(51 
J?fcfc» 4 0 Ap;±tf5itTJ, 01 3{C5t-r ±e>iC, 3g^-flF*tC«tlfcl/.— If 

[0 0 7 9] 
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vf^g<.«i5flisii:ft. 5i se>tc ■^«©»s:#< lt*, -etis 
^ t,J T ® < ft ft v % 3 £ #mt l fee*, h e> * ft y , 

4*lCLD©J:e>lC**$|ju jR^©»^jcti, #(C-^©M 

fajW^tCfcS. fill LDCl^tlt #S*^#^«^T% #FJiIfc£^ 

MOM* 6 4 fcft*WlC3ft«K:«^L, J5KI4 # & 3 <D|BjT?fc£ & 

U -eL"r#^Mo»^2^L<ti3©i:i5-e«/hffi&i:»;, i fft 

*>*>, *-*?#J**3arctt2, 3©#^J:»;^L*<ft*^ 2i:3©n©tt 
[0 0 8 0] 

pm«i 3 z.T~&&&*n&mm*:jjk't*,<D'e%& a 02^ rats* i 2 #±3p.' 

^SOfcT^^v K«2 5^M*tl, «tt*l 2 9 y K»3' 

o t©|gi:i^i!)Iif»5»i ©psgfl:^^ 2 8£;&u ^« i 

2 c«s«w&* l fe||jfts : ^ LTV , ft- H3 , i% 0 2{CitLTJ!ft3 
^tt, ±«S, TSff*^ v KM 3 0,2 5 t?gft»l 2 fcCDKClfcSP, 'T&ftjtf-f 
K«2 9, 2 6S:^frs%,©-e&- 5B 04-8, 1 0 J±, jgffil'l2fl<ttS 
tt«Maz©**#3a2 0 4: % -e©«(**3t2 0©TJc, fHic^ttx^^ 

jg&^*5fc(B-Z?8>y, 04, 5tt?gtt«W©#^«©»*«3'r&*;, 06, 7 
tt2T?fcy, H5ttM^f KM***t\ 04, 7, 8iiM>fKimsi 
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[0 0 8 1] 

feu— ifss^y-ico^T, jwwr-s. . 

[0 0 8 2] 

t>* A ® © v \ -fft fr£ £®£-T -5 -y- 7 rAr. *tf*;b (MgAl 2 O 4 0J;^j;|ft 
S i C ( 6 H, 4 H. 3 C5:^tf) , ZnS. Zn O, G a A s , S 

i £ # BfiB-e^*^ *> *n e> *it y , t n& z> mmun & # v^ * * 

[0 0 8 3] 

«£ta^««) > mtm^mfo 

L/T, ELOG(Epitaxially Laterally Overgrowth) fig^S it £^ft#f¥ 
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[0084] 

ttG - aN '- fe *K (lOO^rn) Tf««a-B:fe|ft, 8 0* 

TMG) , y>^-y (NH 3 ) £jgv\ G a N <fc *J & £ A >y 7 T JS S: 2 0 0 A 

M«fe_fctfTY r>M<pGaNSl. \.5 Am© 

38^*S*T, «#ft©/ifc;B'&#o£/*« (ELOG) JC£ 

&»K VX^ifrgl 5 Am, H§ng|5 Ogas). 4@5 AmfcTS.. 
[0 0 8 5] 

0 2) Sfb«J^^««©±{C, UWi*. 1 

0 5 0 TC (C L/T, TMG ( h U ^ U ^ A) , TMA ( h U > W - 

?A) , r^-r&fflVA, Al 0i05 Ga 0i95 NJ:^5A y 77j|lO2&4 
Am©MJp:T'^$i±^o ^©Jfii, AlGaNOnln^^ni'i:, GaN 

[0 0 8 6] 
(nSn>^ hi!03) 
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mzm^tit^Ayyrmi 0 2±iCTMG, TM A, T>^-T> 
tLT^i/tf^Mv^ 1 0 5 O'C-eS i K-^Lfe A 1 Q Q5 G a Q g5 NJ:U 
n§?3>#? >Jf 1 0 3 ^4 # m®&ffT?JifcSa-fr5 0 
[0 0 8 7] 

(^5«;^KfitI10 4') 7£{C, tmc'tmi (h u^f , 
T^^-T&ffl^, 8 0 OXfCLT I n o # o6 G a 0.94 N & & 9 ^ V 9 

ffi&JB 1 0 4 £ 0 . 1 5 it m(Z)lKJ¥T'^S$-B:§ 0 3 <D 2 =y v V BfriLJI it' 

( n ^5>v KJS l o 5) &jc, SS^i 0 5 0TCl:it, MJPMTxjctma 

5:2 5 A ©BU? "MS 3 it, M^T> TM A £ih#K .**fi&#X £ IT 5/ v 
*&JBW Si$:5X101 8/cm3 K-^LfcGaN«t'»J«i5B«S2 5A' 
©JKJ*"e/&R31t-*o -eit, d<Z)iftf^S:-€-*l-Pil2 0 Om^U^LTAjfi: B 
®<B«JgU t»ISJ?l /em®#MJK (fift^SJt) i *JftSnii'7i' KJS 1 0 
6?:^S$-&^>„ 3©l, T>K-^A 1 G aN©A lfcffijtfc ITIt 0. 0 

5^_ho. 3aT©tHt^iiii -t-ft^v^v FmtLTmm^&miftmmz: 

[0088] 

(n§Bfe£V KJfl 0 6) «CtC, IMxiCTMGllFri'^ 
-7$:lK T>F-y©GaNj:^5nIM^ Kf 10 6£0. 15/nn 

[0 0 8 9] 

«Stf:JBl0 7) fflMS:8 OOTGJCUT, Mf4#>UCTMI ( h U ^ 

Si§5X101 8/cm3 hWLfcl n 0 .05 G a 0.95 N ^ VJ 
Jf (B) & 1 4 0 .AOjRJPT?, $/5>#*&ifc«>, 7>K-^©In 01 Ga 09 
N±»J-&S#^)i (W) &25A©Iff, r<Z)|^M« (B)\ (W) £ 

, (b> / (w> / .(B) / (w) (DMizmm^z. mmzm±B&^mm£L 
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7tt, iIflH4 7 0A©#SS^#^«5g (MQW) £&3 0 
[0 0 9 0] 

(p2I?Ha»I.l 0 8 : m <Z> p ftJC, N4R<Z>fift7? 

S (i/^n^^^i'^ni/^A) MgS: 1 x 1 0 1 9/ cm 3 

K ~^ LfcA1 o.3 Ga o . 7 n ^yfcspMm^w-ajf 1 os&io o a ©bust? 

ffcLT, S_hfflJ(B|MJf lCMg#5~l 0 X 1 0 16 / cm 3 iIK-^tlfet 
[0091]. 

(pSM>fKI10.9) &ic, figfel 0 5 IWXCTMG 
&tfT>^7£Mv\ 7 ^ Kr ^©G a N j: »J &4 pSM>f KS 1 09H ' 
. 1 5/im©lj?t^fi$t§ 0 
[0 0 9 2] ' 

«>JI'l 0 8, pS^59 KJgl 0 9#©»SS^P,0DMg©fiS»jcj:»j, Mgig§ 

«#5xioi6/cm3i:«!>jps^t. zfczcDMizm&mzmmmzM 

[0 0 9 3] 

(pi^vKIHO) i^VNT, 1 0 5 0"Ct7> K-^Al n _Ga n QC 

u.uo 0.95 

NJ:y«sSSS2 5A©|||j?^3t, R^TTMA&itft, Cp' 2 Mg.S)8 
VAT, Mg K-:/GaNJ: yfcs»&2 5 A(Z)^T^$it, -etl&g 0 Ml 
VteVXmmmo. 4 5 #m©®|&^JiJ: »J^§pl^7-y KI110 
12: S. pS^5»; K«tt4>fc< a 1 &#t?kffcfe3M*#»& J £#, s 
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? V KM 1 1 0 ti, A 1 £*t?gffc4&¥»#M', ^UliAljGa 1-X N ( 0 
<X<1) Z^tim% t *Mmt?Z>Z.£tfM£L<, 2t>iZftZV<teGaN}i 
AlGaNt$:«lLfcM?SIi:t5 0 pflff^y.KMl 1 0 &fi«^*5i 

KMltI#0JB#r^#/Js£ <*y, S.?>tCA> K^f^y^a:*^^-^^ 
[0 0 9 4] 

(pSn>^^Mi id MWz^ 1 0 5 0°CT\ pi^7^FIl 10® 

. _ttc, MgSix 1, 0 20 /ciii 3 K - ^ I p IG a N j: p > ^ ^ hjf 

111*15 0A©IM55t5 o pan^^^hiiiiupscin 

A 

AlyGa^.yN^oa 05SY, X + 1 ) - #2;L< 

Mi.i itttis^t5i-e*6©T?,- ixi o 17 

[0 0 9 5] 

«***>JRyfflU- *±M©.p§2=i>** NM©*®JCS i O 2 <fc »J s & 
mi&LT* RIE (S^ft>ftyi*;f>^) &ffl^SiCl 4 ^(Cj:fJx.y 
^>?*U Ell tc^-T J:^tC, n*S'feMt^gni3>*^ Ml O30S 

[0 0 9 6] 
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isfitcty. sim^tm (±tit, sio 2 ) <j:y^§^i©Mii6i$: 

0. 5/.m©«SffTf^rt'Lfc*, 6 l©±C»f3t©«*©^^ 



Jf l l l, feitfp^7-y Kiii 0 9, pSM^ K»i l oo-ap&xy^ 

[0 0 9 7] 

'Jy^h^^t, ilfflffiII16 1ffl±*^ Zr«<ffc&( 
£tltZr ' 0 2 ) J:»J^5f2©Mll"62^ »1©«»JR1 6 K7)±H 

[0 0 9 8] 

^ 2 ©#gMS; 1 6 2 JgJ&ffe, ^ac/NS: 6 0 01CT?J»«ta-r-« o ^(Z)J:?lcSi 

0 oic.«±, ; ^l<«4 0 orjgui, Sfb^*#©^i!¥asje<T'(i 200 

[0 0 9 9] 

M^KIiogciffiffi) t:f 2^iii 6 2«atis„ 

[0100] 




4 0 
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, M 1 iZm-t J: olz. fffliajtfepSn>^^ hJi 1 1 l (Dm 

IBtCN i/Au <fc"»J&S P m*l 2 0 fe^/fc^S. filpiil 2 Oiil 0 0 
m©*hrM^i|fg£:UT, SI tC^-T i.e»{C, $2©«16 2(iD±{:|!|oT 
mm-t&o l2 0«16 2Mt, SEtcStffl-S-ftfenS!n>*^ h jf l o 3 
<zm®&CteT i/A 1 J: »j hy^^tOntil 2 1 h^>fVi:¥f? 

[0101]. 

*#*IKl6 4S|8WfeSi, p, ntiiiCN i -T i -Au (1 0 0 0 A- 
100 OA -8000 A) J: »Jfc5Jfcy ffju (^y'h) til 2 2, 1 2 3 $:f 
*l-entgtf£o i©«r, JSffiJil.O 7©*@Ji, 2 0 0 fimom falCS 

ttft*i«ff(Z)ffi) #jg»Bj. (HUM) tcfcs i o 2 £T i0 2 «fc»;fcsss 

[0102] 

tt^^fnJT?, gfti^tftCMlf (G a N (DM®, (1 1- 0 0) XA-ty; 

1, 2, 4, 5©^J6^JBicffi^-rs%©7?&5 0 
[0 10 3] 

SMlCfcV*XU£V%te2; 8kA/cm 2 , 5 ~ 3 0 mWOQ ftijfC £ ^T5§|g 
M*4 0 5 n m©a«|»S© U-fi^&tiS. U— !f3R^©3g-?' 

tmmiizit^x, 6o°c, smwcai^jgcfeht, 2 ~-3 Steffi ■ 
m*& 200 o~3 0 oo^iac^^^s, m^mm&nmz 

if^^asn-r, MtcsffiSr^wT 1 0 0 w&mzm^xib. ««sti 
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[0104] 
CHMM2] 

MgUxi0 18 /cm 3 F-^U, aMftfSfl&li, H«»CLTI/— 

mz, »e>*is i/— if ami, i jcjt^r; f5g3«lfe©iiESStc«fc»;#< 

[0 10 5] 

teaser,- #;rS<d§up£5 5Att s„ -e©*§*»e>*is'i/— 

,^«> ^JtWUCttXT. 3*^4r#;*i?<|fiLLU 5 Or. 3 0mW©^ 

js^»iss*fc^i5 v ; i o o o~2 o o omm<D^m^<Du-^m^m^n 

[0106] 

xjc, mmz, mmmi tz&v}&#jsM amm*. eo v .8o, 9 0A£ft^ 



4 2 
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I 

0 #2000—355078 
[0 10 7] 

JCa^-T Jr-^tc, JR±8BR£tf2 c#jp< j& -5 ff^I 1 b i: p It? KJi 

toM2 8£ (DEM d B #<Mlft iC* £ < »; „ JiM L'fe J: -5 JC, UlCDp 

[0 10 8] 
CH»J5] 

F?JB ©BIJ?£:, 2 2. 5A, 4 5 A, 9 0 A, 1 3 0 A £2effc3-B\ 5 0 °C, 3 

omw©^^54M^ig$-&fe^©^-7-#^$:® i ziz^ 0 Bf^e>we>*^ «fc 

^^-^^tlS. £©Bfr, #^Jl(Z)mji:4 5 A, 9 0 A, 1 3 0 At'tt, HJg 
r M3 illHl^tC, 3 0 mW&±<DTKftjjC>mMtf*SmT*$>V. 9 0 A, 13 OA© 
li^tCli, 8 0~ 1 0 OmW^-©ffi*^BriB3Q;l/--lf3R^*«»e>4xS. 
[0109] 

CHWJ 6 ] * 
UMl icfe^t, 'MttJStf, #^M©jglJlU 5 AT% »M>#^S/HtS 

lfeiC^SLfe«tffiMJgt^©BM©J|J|j?S:, 2 2. 5 A, 4 5 A, 9 0 A, 13 
5Afcggfb3l*\ 5 0°C, 3 0 mW©^#"ejii»»tB3-Brfe^r©3g^ifrS:0 1 

if&fi^ftt, ns : ?-f&ffra««&"— yggfb l&< j&s«iRi*««e»ti5 



4 3 
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[0 110] 

JUMMl ^7 y KI©^Il[Cfc}^ A 1 G a NI0A 1 i H ^|: 

o. utsffitt, im^tcLTu— ifiH^^s,, ifiR^tt., 
y KIca l ^mtR&itifi o . o 5 r-fe »; % s o -mwt, H\ 

1 GaNlCfeW-SA 136^jfcS:0. 1 5 £0>l##9y KfCAlO^ 

%aSSJfc#*&0. 7 8fcfcy, A.l<D¥-1%m&l£tf0. 0 5^'»S«^'tcJi:^T 

feCtSAl®^^^ 0 _ 0 »*L<ttO. 0 2 5^L<teO. 

[0 111] 

tlS. 32' JC, *_tfflJ©ttSJf & 1 0 0 A©j&J?£ Lfc U-tfafrf-^tt, i 
[0 112] 

tca^pM^^-r K»l 0 9 S»^5ri:&i^T, Hj&ftf 1 £ Isf^tc LT l/- 
SM^f 10pSgft^ifrl (p^S^BB&ftJBl 0 8) £i§-£&v> 
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[0 113] 
[§H»!flO] 

[0114] 

»(mi©p«IBSJS) 2 H.OAtU 1112 b, 2c©JB|J¥^ 

[0 115] 

lt ^-^^^#^0 #e>*t« U-ifSfe-y-tt, 6 0°C, 5 mWffi^7Tf ©5t«!^ 
jgtCfc-VT, 1 0 0 0Hf|ffl<D5fr?ffrfri;fcs. tf^©^ 

tm^MVS i K-^aW; 1X1 0 17 , 1X10 18 , lX10 19 /cm 3 « 

ffc3i*T\ SR^!Ni*fc&»JEE#tt©Xffc&iJ/« % Ml 4, I5{cgf a H^TfT 
[0116] 

mbtizu—vm^iz^^x. sims (n^c>r^->e4^«f«S) fcificfcy 
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o &ot, mt>nzu-i?m*i*, mmm±^<Dmmm^ simg^K-^ 
1 5(c^tj:e){cs i b~-7A*mttti*:frm&iz. m s p-7mzmtL&^ 

[0 117] 

C«M li] 

ll»!Il{C^T, rSffiSl 0 7{CfS*.T, 01 a&^JKTKJllJI^S.iSttJf 
4 Q 7 £Ml^T U-if^^$:^^ 0 " 

[0118] 
(MttJf 4 0 7) 

^£ 8 8 0°CfGLT, «f#*tCTMI , T MG R&TyZ=.y&m\,\ 
* *MtoXx£.LXU?yMX&m\,\ Si £5 X10 18 /cm 3 F-yit 
InO. OlGaO: 9 9 N <fc *J 1 0«®S4 0 1 a £ 1 0 0 ACDKJ?"? 
^*$i±S 0 f^T, £85:8 2 0 "CiCTtf, Srifcft, T> K-^ 
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